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(54) FILTER WITH CATALYST, METHOD FOR MANUFACTURING THE SAME AND EXHAUST GAS CONTROL 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter with a catalyst which 
shows no change in the romoval rate of soot even when regeneration of 
the filter is repeated for certain times but can reduce a noble metal 
catalyst and which has low pressure loss. 

SOLUTION: The ceramic filter has a honeycomb structure having a 
plurality of through holes partitioned by cell walls in which both ends of 
the structure are alternately sealed with a sealing material and a 
catalyst is held. A specified amount of the catalyst is held in the one end 
side of the filter and the amount of the catalyst is relatively decreased 
along the direction to the other end. 
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[0 0 7 9] -fe/Uffil 2&9m#x**Mi&-fZ> 2£ffitftt%&S i C&T-4 (D^M^T jls^-fWLZXffi. 

^ t C7>-C£)o T\ xV— tf/U^-f^aW- 20 [00 84] ftfc, 0 6 (a) . (b) fi. 

hco^^coB*F^bl-<te>^v>— ^cofjtA p i = (A m\C t?*y*s^— hSiaotttln- h 

P1 + AP2 + AP3) -CifctK SBWJE#«5fei^5« 1 2 ^»W^5«WaotM^WcjttIo 

*fc, AP4Ji±ffflgLfcr-V— f/^f-f*ai/- h& # P^/^ ^tfL/c fc<OT*S>9 . 03 (a) , (b) 

iiilf 3 i £ tf>lfflft-CS> 9 . SBlfl/E^tft*^ 2 - 3 fSW li, **JS^"effl V > bft,Z>± 9 ^ > ^ 1 5 Offt^ 

±<Ofit*a o mxhZ Q tyufl 2§r«^i~^^S i C«FP4(£*ffi 

[0080] r-T\ &mz=2-b1rZ>b, t/Hl2 f-, r/u5^l«3a^giJfc»«*^fc«tt^fe^**L 

&ttsiastt*i-ro *e>icHP36S/h*<-fto api [ o o 8 5 ] r 5 i-, *^JSf 

0 (7>-^-(7)s^^^ < x^tzMW^mtLfms^ h mtmxm^tt^ % y$m.w 1 scorns. 1 2 

tt^5£, 2 F^SriiiS-rslS^EA P 3 {zto ^3 Jcra«Lfc«ffic LT£>3 0 

ttfflE=— hS2S:ii?)ftlt5SSiS:*bi-wi:^ [008 6] t£oT. *3ad9B*KoV>Ttt, iryu^l 

M^«iao*4i:5i:, AP4^ti:s^ 40 wztiz-ticftzfrb^ m^<Dmm^-bS2\cit-< 

[00 8 2] ^(c, ttjSE = — hS2SrSB^W^=3— hL ix, ^?>(Cij:7;^;tl3^S i Cfi : F-4^»J 

tzw&mmmk^^^xmffl-r&o 2<Dmm \^m\^x^^<DX\ mzM, »i:ot7/^;tis 

<0<t5 4Wti LTht, ^ftfflfcS^fifflSffl HCoK-fkSrffiit-r^r £^T#5 0 

^£LT(0?S®JSr4$fci-7tWc, xyvVt-f/^(C$ [00 8 7] -r ZT\ J^T^T yu ^ ^ 3 (DJEMR^ 

9. K&t»C#ofc9 Lfct><DtfSfcao ifc, frbfrC 50 p i =■ (A P 1 + A P 2 + AP 3) XhZ>« *fc, AP 



X 

» * 



(11) ¥fffl 2003-154223 

19 20 

[0 0 8 8] 1 4/2 0 0c7)iryutgig§rt>oir^^ mm$ifcfa±1rZ) 0 

}fift 1 5 (Dttmmmte 8 . 931cm 2 /cm 3 -e* [0 0 9 3] ^c, ir JJ T^gsttHc iot feBSfftttfi 

9, -fc^Ss^ttfrl 5<O«Att0. 6 7 5 g/cm 3 &#£n3 Q TyU * -fffi|3 &mjfctZ>&& 

-C*>5<0-e. -feyu«l 2<Olt«B«ftt0. 00 13m 2 #^<0*ffi^L<*fc^£JBj*U T/u*^*iffl^± 

/gtWo — 2rt(7)»Ut*S»(i, tK <DJ&&&ti5lrf2>frbX+$>Z>o *fc, S i C^tDrX* 

9, «]50-i 0 0{£<D*S3S£:t>o 0 10 £*u ^W«»SaSS:J8Brr4ftfflSrffi5 w bfrb 

i§£\ ¥fc:-fe/HK l 2 o*ffi*:— «fcUS 5 «fc 5 i C ttm.'Vtom LTBWblK«:«^**S t . JW&t£as 

4<7^ssrffigu^«sL7t^s % mc$i%:&'&z>fcit><D [0094] mz^Mwmiz&^xhmv^tiz, - 

T/u * -JUS 3 com** i/50-i/ioo \zrfz> z. t JttW*«jSEtCct SB4#f4fcov ^TiS^So r. wSHcW 

;i>^*®im-tz><n\^ 5 o »m&&mx$>z>t\ *n m (ho , -m.im.rn (ceo m&miwm'tzzb 

ffimt&^X?^ 2SrffiF^T^S i 0&=f-4<D 20 3&S"T?t-6 0 £<7><fc 5 fc. LTMu Pt N Pd, R 

[0 0 9 0] r*tfdj:5 % ir/i^i 2rt&iIiBt-£fift <t 9 , BWbSJtS:9! LTV>5 0 

AP3[:te, h«2£ii0i^ajg*tt>/h£ [0 0 9 5] JQ^T. ty7 (Ce0 2 ) ^9^9 + 

<~r%ZkfrX$, *&fcHlP36S/h*<*9 API fc/h (La 2 0 3 ) <7>«t 5 tt#da^fc?»S:W!lirt'a T 

[00 9 1] T/U 5 ^Ht 3 COMmm±^^ ^Xm 30 U t>V ^Tf^fflHfiftWS L < r*]±-f 3 ^ b K. 

m-rzo ^L/cj:5ic. -ir/ngi 2 commas m& /^^ 0 

iSffiTK^iSiJIS^^ll-CfcSo wC7>,£ [0 0 9 6] — j&l^ il^^i-ttt^HC^ c 

[oo9 2] tjv ^ -rm 3 cowmm^^ ^xt&w [0097] tz^>x\ mmzmn£tiz±VT\^ c 

SKffi^at LTlUV^o «t9SiaT$£lc:ff e O 2 ^C e 2 O 3 + 1 /2 O 2 OS^^iSWlClxtfi 1 

4xT^as& ^rtii-f^oT. 7/u>tjg3{;oPt t±m^f^\^\zmnLx^m^^mm^m^^ 




21 

[0 0 9 8] S/c, 7 4 fr9 1 0 <D±/^ 1 2(cfc&-i? 

14. ftbtt (ft&JR) J4, fl^#**<z>^S:flH»tU 
tftiiSflWHr !) 7*I©WtSttfbt6fc«>, ±E 10 
O S C fl^t *rt" s 3 Q 
[0 0 9 9] *fc, 0 7^7 7lt T/U^^3^— 

(4, *SE*Pt (3. 5 g/L) , S!]»»CeO 
2 (4 0wt%) x f WSrfl-ttA l" 2 O 3 (lw 
t %) k 7>f/^10i L/c 0 2 ~C 

14, P t (3. 5 g/L) /£H£A 1 2 0 3 (1 w t 
%) tLfcttio§7^;^10tLfe, ##093-CJi 
Pt (3. 5g/L) (0*C0tt(|o#7>f^l0iL 20 
/Co r<7>^14, ^ * ;^#5g L/ct^ — fef^ \" <^j*^ 
\<—Y7 4!V$ (DPF, ^ft 15 0mm) £tS;Mf}- 
i|Z^LT6 5 O^tcjD^-T^— E^Sr 1 1 0 0 r 

SrSBfcU ^£>i»^#* (3 5 0t:) Sr»t:7-<yu*HS| 

ALfct^O^^/U^jaa (^APct^ 1 4 5mmfii 

[0 1 0 0] i7lOTf<i: 5iC #^fl3 (Ptco^fc 
9) T*I4, 0 2 ^#iSC4oT50sec-68 0tt 
f—^aKSriffl^ tLt, ###|2 (T/i^-f (=3- 30 

*^C7ioT6 0 s e c — 7 5 O^T-fc 0 — ^fflKSrjfflx. 

fCo (T/l^-f (=3— htf) , P 

t, iriiT (fbttftK) fc<9) Til, 0 2 ^Mi:4ot 
5 0 s e c — 9 0 O^^igV^igST^V^t: 0 — ^tlA^ai 

[ 0 1 0 1 ] 0 9 <E^7 7 14, S £*^:<Ofc<0£:Jttfc L 

(4. DPFrtfcifiaLfc^-xSrBfe* W^t^5) L/c 
fifi t L/c * * MM k <D\t £ S#*"C* Lfc c^T' 
£JLh<fc!K «:a^*xC(4, #^1T-^L/cJ:5 

[0 10 2] ±fS#±3g^fb^co^T{4. _bffi 

ufc^icfca^ttHKisft (Ceo 2 ) tofdiM, mwr, 

cfc9jf£LU\> -t*U4, ^±ffi^fk^(C^=i^^A 



(12) mm 2003-154223 

22 

[0 10 3] Vj^~$J*h<D^mUfa<Dltm*:bZ> 

±.wfc±mmtm±. zcd#l+&& i-30n mmm^ 

[0104] ±fB#$£i: LTf4, *&RtE* t£*^» 

Sr**W^fc^<xtf. S^: (Pt) , ^^v^^A (p 
d) , n^^A (Rh) , =.^4ryP (Ni) . ^'</uh 
(Co) . y ^fV (Mo) . f^y^^ (W) x 
iry^A (Ce) , m (Cu) , (V) . $k 

(Fe),4 (Au) , ffi (Ag) ^fe«9, r^b^c^ 

[0 10 5] ^y^itf. -fb^ir LT±IS^<D|fl^-frtc 
^(4, _hi£ L/c <t 9 LT^fflr 5ir JJ 

>$^<D£ot^±mmcmk t h\cm^±^mm-v 
^t«ai4(c®^^o **3. ±t^7vmcom^\^ x 

[0106] *>t&A^ ZJjmVC%mk LTf4, #Ux. 
tf, Pt/Pd, Pt/Rh, Pt/Ni, Pt/C 
o, Pt/Mo, Pt/W, Pt/Ce, Pt/Cu, 
Pt/V, Pt/Fe, Pt/Au; Pt/Ag, Pd 
/Rh, Pd/NU Pd/Co, Pd/Mo, Pd/ 
W. Pd/Ce, Pd/Cu, Pd/V v Pd/Fe. 
Pd/Au, Pd/Ag, Rh/Ni. Rh/Co, R 
h/Mo. Rh/W, Rh/Ce, Rh/Cu, Rh/ 
V, Rh/Fe, Rh/Au, Rh/Ag, Ni/C 
o, Ni/Mo, Ni/W, Ni/Ce, Ni/Cu, 
Ni/V, Ni/Fe, Ni/Au, Ni/Ag, Co 
/M o N Co /W, Co/Ce, Co/Cu, Co/ 
V. Co/Fe. Co/Au, Co/Ag, Mo/W, 
Mo/Ce. Mo/Cu, Mo/V, Mo/Fe, Mo 
/Au. Mo/Ag, W/Ce, W/Cu. W/V s W 
/Fe. W/Au, W/A g> Ce/Cu, Ce/V, 
Ce/Fe, Ce/Au, Ce/Ag, Cu/V, Cu 
/Fe. Cu/Au, Cu/Ag, V/Fe. V/A 
V/A g> Fe/Au, Fe/Ag, Au/AgS 



(13) faffl 2003-154223 

23 24 

tf s *>3o tilt. V^tl* (Li) % thy^A (Na) , #y 

[0 10 7] 4fc % Ejjmit^t LTIi, #J;trf, P A (K) . irv-^A (Ce) , -<y y (Be) , 

t/Pd/Rh, P t/Pd/N i > P t/Pd/C #**s*?l* (Mg) , #^v«>A (Ca) , ^ Foyf 

o, Pt/Pd/Mo, Pt/Pd/W, P.t/Pd/ £A (Sr) % z^U^A (Ba) , Xj3>i/$J± (S 

Ce, Pt/Pd/Cu, P t/Pd/V, Pt/Pd c) ^^h!)^ (Y) , (La) 

/Fe, Pt/Pd/Au, Pt/Pd/Ag, Pt/ 0, rll^W^IIiW^^ it 1 o<Z>*|$£7t 

Rh/Ni, Pt/Rh/Co, Pt/Rh/Mo, P tt<b^*SraW?^t*ttf «fcV> 0 

t/Rh/W, Pt/Rh/Ce, Pt/Rh/Cu, [0 111] LA^L, flH4^»tH»Ji: LTS»*Wlcf^ 

Pt/Rh/V, Pt/Rh/Fe, Pt/Rh/A ffl (Ca) i;n^^>MifS] 
u, Pt/Rh/Ag, Pt/Ni/Co, Pt/Ni 10 <D^T/^ ]) AUXIiT/P* y ±IS&JS§:ffl^5 Zl £ 

/Mo. Pt/N i/W. P t/N i/Ce, P t/N ^atU^ *^T?Ji, 6& (P t) bV^$J» (L 

i/Cu, Pt/Ni/V, Pt/Ni/Fe, Pt/ i) ^J^ffl^T^i-^^^coft^TC^ ]) 

Ni/Au, Pt/Ni/Ag, Pt/Co/Mo, P ^JStc* SS«IaK) , 7VU# y ±«^JRtc^ 

t/Co/W, Pt/Co/Ce, Pt/Co/Cu, (tSII^*II alS^>7n*) s *±JBtc3& (7C*jaJW* 

Pt/Co/V, Pt/Co/Fe, Pt/Co/A IllbJ® , 3*^Jg7G^&iS^ LT hWm<Ot 

u, Pt/Co/Ag, Pt/Mo/W, Pt/Mo/ AtftSo 

Ce, Pt/Mo/Cu, Pt/Mo/V, Pt/Mo [ 0 1 1 2 ] "tf /Uxy Z?>"Vte, i&tft&5SBM<D 

/F e . P t /M o/ Au, P t /M o/Ag, Pt/ fc £ T-«SJK^tTi>ttS fc£>M. * 

W/Ce, Pt/W/Cu, Pt/W/V, Pt/W/ *£r&A/T?V>5 0 IP^s R«iiKSt^«S^rtiC«*&$ 
Fe, Pt/W/Au, Pt/W/Ag, Pt/Ce/ 20 ivtc^kjimb<Dl£$:$mtfx<D^&bWtZ>k. 

Cu N Pt/Ce/V, Pt/Ce/Fe, Pt/Ce r. COfflKStttty — 4oTV^ B J^^I*rCte 

/Atu Pt/Ce/Ag, Pt/Cu/V, Pt/C NO^^TS^t^^^^^ttNO^^ttTV^ 

u/Fe, Pt/Cu/Au, Pt/Cu/Ag, Pt * 0 (KM) ^fclfctflSElt (S) a*S£*Vt 

/V/Fe. Pt/V/Au, Pt/V/Ag. Pt/ «9 . litrtT^tR^LTS O 2 ifcS 0 t¥o 

Fe/Au, Pt/Fe/Ag. Pt/Au/Agf^ t\ #NMf X^lCfiS O z &tttlXf&. SX±<DZ b 

[0108] JP^lT, — - t?/^W[^(0 ± 5 ft^b 2 *^A,1£%mJf*&7 4>V* (D^m±^M^M7^r % 

*^5H«jK®ttS^^ (EUTNOxttlltllMBt [0113108 (a) ~ (c) fi^-f /U^OftfcWf* 
3) S:aj*i-^tfNOx(Oa7cfc^rtBT?S>«o N 30 ^M^:&lt£#T-£«^JcS Lfci£*:ig-e*<5 0 ft 

OxttfflEiH, if^>f h (iJfcEi) &T/ujj y 4feJR7c* *5. 0 8 (a) (b) Iciifcl^T 2 0 (Pt) 

SBSrBlfeU ^JSx:^ (Pt, Au, Cu. Ag) (DISl^t^ UT*50 , 2 1tey^£A (Li) St^TuX* 

x«rN 2 ^a5c"rstco-e*>5^ ftifiKJE£*vr#T *4^ilPJ^^fc3<DT\ 08 (a) \z.tf 

<, JSttB*<ojttUKJ:?), PM(OKfblctt4oii: (Pt) 2 0ro»ffil:#tt5 c Sfc* gEAS^^f^^ 

»oTtt*5^ ^^—^/^>^<DmiMmb (ON Of*. r£7^0 2 — . 0 2 -^JSLTN0 2 i^ 

LTfStfo6/c^ aTKWilBfcttWt* S. (2NO + 0 2 ->2N0 2 ) « ^ ^><fc 5 lc LT^c^tl 

[0 10 9] NOxKjKSttJKirtt. (Pt) co£ fcNO 2 0>— SB** 6& (Pt) ±T£ bfc^ffc^tv^ 

^^ft^JSTn^i^D^T, fevmrnwamib ltt/m 40 stt^^aiSJrt^iR^tbT^ty^^A (l 

y^JR7C* (tc*/W$1SI aj£) , TVU* y ±Jg&JR7n i 2 O) t^-T^o -^cO^m. i^t>N0 3 ~i 

* (^*/§ffl^IIa^O^*) N *±SB5c* (7C*a«B LTflH^*iSU»]IC^*^tty^i>A (L i NO 

#£*Tl^t><0S:^p o SttKJlttaiaiJitt, St4^ [Oinl rcoi:5{-Lr, *j6t6«-Ctt, HWWf^ 
SISrttHi-ra :^(aot^T^^a u- b tc^SttaW^NO^x^Sf^^tHMcKiRL. 

Tzbmm&w&AsT^m&i^i,ti^mm(Dmmmg. it* jb^LTti: 9(c^m^^^M^so 2 

^-e«>«o Tffitttt*ska#i«-»iR*ixao fin^b, us (b) ^ 

[0 1 1 0] ±E?SttK*»ctb»jK>7C*S:Rtt:6«KcS>(f 50 -r«t5K % il^J^0 2 li0 2 —, 0 2 -t LTS& 
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25 26 
(Pt) <ragffitctt#U SEA#m^^^>S0 2 fi. T¥<£B#WS9^flH4g^lJScai»J2 l ^^&^±j£;?^<5?£ 
;I(7}0 2 — 0 2 -tSKLtS0 3 iW (2 SO 2 ttg^i (O) <Dm-±-7j/U?<DMm&M<ti:Z>&k*m± 

to-Wii, 6& (Pt) ±r?£h\zmk£tift&b* ft lv^^lft^^m<*6 0 $£oX7j/i>*±\c*$ 

mm^mm^m^tixmit})^^^ a i 2 o) v>tpm2 2 srKib^*^r«B*Kfk^* ^rtg^s^ifi 

^^msirt^ta^^tifl^y^!?^ (Li 2 s [0119]**, ^A^^s^sn 0 o%rosts 

(i. ffi&y^*A (LiNo 3 ) saWi^y^^A (l TffiiiaM&a*ofc9. SHE^a^^t^? lt^pm 
i 2SO4) 10 ^ssritft5o m*j$ofrPM±\zpM&wm 

[0 115] M^^(DPM2 211. 08 (c) ic^ SivCVK £^SgliC|$fe<5?c*!>. *J»W^tt, iSMia 
®-CfiB*»ftiSiB;T't'5c K*»A3&MSTf SirfiH* [0 12 0] ^f^fc^T. ±^«<oite&&Tiffi8&(E> 

ftfcj&f&ztix^zmmy^&j* (l i no 3 ) &y?- _hi£Uh<fc9tc. ^v— fefAoo-;? 

(Li) tmm (o) tNoic^j^ ^o ^os^t^^fi. m*m^mmmi\(D%im^hz>tc 

M^jt^TSi^L^Tv^^HC. COtSlKU N 2 [0 12 1] PMco^bRjCli. 38Sft£#5t><0 

[0116] — ^g*JSrtH»J2 t\ ^<^J:5ft^^Kv^^/^(o«^tt7>f^ 

^^tiTv^ss^y^^A (l i 2SO4) t>y^^A ^«t^i»6iwtoT, «*H-e»u 74 

(Li) irg* (0)-£S0 2 £fc:#ft¥£*'L, ^*ffitiim<Dmm&±g-£l£Z>Z b\£-ot£&Z>o 

(O) ^PM2 2irfSftK**feW»J2 1 [0 12 2] iot, NO ^MM^mM 

s 0 »ftffl*nfcso 2 iie& (pt) ±{c^>r <DM&±&&is~z><Dxhz> 0 t^h. m&im<omteo 

SSSfcy^A (Li 2SO4) Si> 3c5&ffcLT^6fc# \cmnu^X^ZtX\ Z<Dn±iyx J rJ*\*j&*)fro 

fc, mm i J^^^ (L i NO 3 ) t-tk^TJSttBWS:* *>T*a« 

ajbilv\ ^reofcto. «£BSftS:^«P^ii:Sfc*{c, [0 12 3] ±fa<Oi? 9 ^ * ^ ft* 1 5 £;ffi$t-t" 

— httirLT, ^^T^frk<D^il#^f Sir. i (0«ffi»cryu^ ^3 . BttttftE. 

<D&femr&Zki**imiztj:Z> a ~t% (A) . (B) Rxf (C) ©^*«r**>J|»T?S(Gfc 

[0 117] PM2 2 tfSf4K*i*a»l2 1 £(3 -T3o 

J^BIC^5«* (O) tt«BBfcy^»A (L i N 40 [0124] (A) 7VU 

0 3 ) J ? 3 B6K y ^ !? a (Li 2 S0 4 ) W5ftft*» «»^»IS 

3&*fe^«P*tufcB*-e*)So ^*3ft^5)#ps^fc||g|j rooifiit. -tr/uffii 2^ffi^-T5ir^ ^ ^^ftf$i 5 

mc&fr?mMte : femkm (o) t*otv^ 0 v^r^/u— y^m^x^^m^^^kicx^. r/u^ 

/n-t 1 ^ ^rz, u— - f 2 2 S:^fci-sf&i4K* (o) s ^ffli&l^TSfcto^ftia-e&So 

itg*Jftai9J2 1 OS(/ S O 2 «IR ^ tl5 B${C t [0 12 5] ±3a*i&K<7>5*>. T/U^^^A^ft:^ 

[0118] tr%fSfe2o (Pt) Rxfimmmtii mik&mk&mmmtt&mk&tbZo &mmmt&fok 
&m2 1 i*7<</i>*<nmA*m< t£Z>&k*t£mt-rz><D 50 lth a 1 (no 3 ) 3 . a 1 c 1 3 . a 10c k 



15 4 2 2 3 
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Al P0 4 , A 1 2 (SO 4 ) 3.AI2O3.AI 

(oh) 3 > A\tti?&m\>*biM>. *a*-ct>«ic: % a 

1 (NO 3) 3 ^A1 CI 3 te. T/P=— yK frt£¥<n 

mm^mm l^-t ^t #s-e & 5 0 

[0 12 6] ^JSW^fk^^J i: LTfcfc. &KTyi^ 
&JgTi?^yUTi? b*— k &JR*yu^->u 
— h*s«>*. ftW)tLt{j:Al (OCH3) 3, Al 
(OC2H3) 3. Al (iso-OC 3 H 7 ) 3 ft if 

yK — /K ^fifijTyi'^ — yK ^-^^l/tf V yK 

t ttn gnu not n& st& ^^M^r 

[0127] ^mmm^^x. m^^&mt^m 
<omt\jx\^ ai (no 3 ) 3 **w- t^-c** 

1, 3-^^^^— y^s*rre>*u« 0 »i^3a*fi. 

ttjK^ig^ Tfc «9 , ?/U#mx* S i C*£T- 4 ±{Cig^ 
fl^toyyi^^ottSCt^fig^^-efc^ ^2 (D 

SSHS, r^^i, ^K^T^JgTyUn^i/K^BfiSc 

T$>£ 0 

[0128] Al (NO3) 3 Oi(j:10-50wt% 

Xi>Z Zk&»& Ll/\ ^OSS Ji. 1 0 w t %jtmtz 

t mm<Dfm. & &^mm^t % » <*>si®fi3 ^ t o r y u- 

#(0«fttt, 5 0-1 3 0^3^ LV\ 5 0t*tfc* 

[0129] &m&j&mz$s\,>xwgt£^kte, ±m<D 

rtKir^ ^ yffBfcl 5 (:7>fyu* 1 0) £rfe£rT6 g 
W^t 15 m^Vfy^^^ 1 0co— ^coMSffi^^fdi* 
(7>«S(c^]^>o T 7 -f yu * £^00 2/3 ffiffl Ltzmm^ 

x<7>mm st4SLt0f^«FB*j<o ^nMctoT, 
L/c^i , ltv t *wmz 

[0130] k*xs 
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^O^SS:^*-r^^S-e$>oT, 1 20-1 70t 
T-2S#W^^Dift§:fTPo ^tt(±, *PffeiaS^12 0 

[oi3i] imj&j:m 

Z<DJM&. LT % T^rjvyr^vrrjv 

% -rm 3 &i&ifctz> tc&cD{^f&<D%mxh v % 300 
- 5 0 ot^jcjoits r t^g^ um&<D 

10 titfas3 0 oX:£y&\,^km^m&*f&z£isM<. - 
*5 0 ot J: a 1 2 o 3 W^bU -tco&<7> 

[0132] mfctoMTM 

ir^ ^(^i£^{-r^yU7r^Tyu^^JR^B(D«t^-^ 
P^ffl^SltT^yutt^T^^^jtea^tb. SfcTKfP 

«8»L, «i»-#LT*3e«r«jBS:o<5 0 
[0 13 3]IP^ rcofR**a.a{c:J:9, 

a^^ffi^figUt^^L/cTyi^^^li. /J^^t^ (^f 

^^tv^o ±fe^7K^a^^Sfi 5 0—10 ox:tm& 

Lv\ 5 0ri:«9tev^r-eyu^r^ryu^^3(O7K 

^ibTfc^o — *s 1 OOtcfcOifiSV^irTK^SR^L, X 
30 SSrfi«pW«H*L^fcv\ ftya«Fratc:ov>T«± l 

[0134] *ffis£lM 

iirTTy^^^ B B B ch-r^7t^^3gS:fT5o Lv>* 
(K^COjaSHS 0 0~ 1 0 0 0°CT\ 5 — 2 0B$P4JCO&1 

a^tT5o rt^^^5OOt:j:9tev^^ B p 0 {t;^itt4 
*V^t>T*>9. — 1 0 0 0 X^ <t 9 ^> V ^ <t N ^^b^ 

40 5 a 

[0135] »Jeoa**ffit Ltli, JUTo^-jfetfo 

yi-^^ N ^^^r x v ? yi-^^r^(D^kfe(o.l5&^^y'yu 

<t LTffl V ^ 5 fc#lcffl*5/ctti«t ^tt*®^§:^ Lfc 
tOt?S>5:tW< x git<{j:2 50m 2 /g&±^ 
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i#3£U/\ ^3S<^5^^£feii£it<5fc £fc#>{c, %t±WB:ik%0<om^. Li, K, C a , S 

^^=:rS:J0x.5w t^S*LV\ r. Ba, La, Pr, Nd, Si, Z r Wt 

[0 1 36] Ztib<omm^ 7kftT/u$^ Tyu^ ^Srtti^l^^-^JO LTfc <tv\ 

9s MtK, tK, 7Vu=a— /K /K ^ffiTyi^ — <7>Mi: LTte, Ce (N0 3 ) 3 5r itf 5 "t?#<5 

/-yUT^>\ ^rv/l/y/it^», 5-2 0wt% S^$gT^^ 0 ff* LV>ig$&D#!l<b LTtt, ^ 

tT^^. ^<m^t^^.tx±^mi 2comm^^— io ri^Brtgfc^p>T**>So ce (no 3 i 3 <om\*i~~ 

-r ^ r <h a s-e # £ Q % ± 9 t ceo 2 rag&ssasg - a a* & -c* 

[0 13 7] ±!BjMWKI^^^9»»Sr. ^fe5zfe U a o 

fc<fc5fc % W^W(C-giS*f"So wttSr. 110 — 2 0 0 [0 14 2] Al (N0 3 ) 3 tCe (N0 3 ) 3 t<D 

x;v2m%Mm<r>Mm*ft^xmk£tt&, mm.* s&m&vi^ io : 2 1 #5 £ 5 i^fe-rz r t a**?* 

fftzoo &*Lu^j^s<Djasfi5 o o—i o o ox tv\ t^isn a i (no 3 ) 3 &v y^z-tz~ 

5«I^S>Sa*£>-eS>5 0 r^^Xgitu^cofi cojsgSpff^v^fe-C&O, — ^1 3 0°C£ 9 Sfi^iS 

iSrSI^?^ r £ T\ fifS*§:fW-ra r £ a*-e£ 3 Q JEEa^ijWcilff l,**%—m&k ftotftfflt^ *v^6 

[0 1 38] ft*5. T/u^-^}S$:fT5ffir^> S i C& TfcSo UBWWttl — 9Kfffl^S*Lv\ -(Difi 

t"£fc*to&S#S<Z>S i &W&T^< ,8 00—16 <5 Q 

00tt*5-10 0&MW&\^XmfcirZ1&m&ft<>X [ 0 1 4 3 ] ±ad.<D± y £ A^^JHft^fcC e (NO 

* y * ffift: 1 5or>^?L*s *?L€ES:»WIWb*ii:*u^ $ J±Mb LT, ^ll^tf Z r O (N0 3 ) 2 ^Zr0 2 S: 
T\ 5 r t^*v^f,T*fc^ 0 30 :ftb**^f- u>^y ^-/HciiSWLtjB^ 

[0 13 9] (B) gbftbttE. NOxtt«SESrft«fi"S* S«iU *<oi^^tc*»£*fc«, gj®, 

r (Olglt ir/u® 1 2 £«j£-r Sir 5 * y * Sft: 15 [0144] #3Sftfl0ffiK::fe$v ^TS5# r t {i N XfEco 

*^fflv^/^-^ftlc:<t^g$«ri:ia rticir^ y^ffifci 5 (7^/^10) 

9, #±fg&{b«rt». Tyu#y£r®, y-yu^y±^ 6b<DhZ*> (#Rfc£ V -fy^ 1 0 <D— ^coffiS^^ftfe* 

4fcft^ftyat?&5o ±E*®JSo5^> ± 40 -e<^««) *T-&itLT0f^W*5< Q tni^ot, 

{t^*<0*»ICOV^Ttt, Ce (N0 3 ) 3^ CeCl SttWtLfc»»t, f**bTV^V^S8»3ftS*|fl||c:ft 

3 . Ce 2 (SOJ 3^ Ce0 2 , Ce (OH) 3. 9. fef$SM£i: #Ha«SBfias»lt Jb^^ 0 -t<0»2fc<Oft 

Ce 2 (CO 3 ) 3 4W s ffi^P>tt5 0 ^X^{Cittp 0 

[0140] ±m^mmcommt ryun [0145] ^mum 

^ft^e>±E^A«Mt^^*«¥&%ltb^ft< 1 1 ^^^r^-rSfetST-fcoT. 12 0-17 Ot-T 

loa±^LT(i; 0 ^^(^-r^ir^cD 2.B#raSS^iDURS:ff 5o ttllt SSSfflfi^ 1 2 Ot 

«KtLTJ±, fife^. 58^, g^, yyfk^yL J: Hfiv>t)fM^i^Li<, -*1 7 0°CJ:9 
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[0146] «y£xa 

t\ 5 0 0-80 OtO^ST* 1 ~ 2 ^Wfllt ^) I <fr 
Ui< . — *8 0 0°CJ:*9iSu><t3Ky$S^g 

[0 14 7] (c) ftbtt (JS4/«$» <nm$ 

T/u $ -MR 3 (OMfl^EBf-** LTP t ft if (Of£ttj£# 

[0 14 8]Mill SiCt7V7^fi*15W 
2. 4 6wt%iU I^ffi^ff^l lOg, 

a*o. i63i ^w-r^t^r-fctbtf. 1^(12 

4. 7 g / 1 co7k£gg7K-r3o :rt\ p t ^a^g^ff 

( [P t (NH 3 ) 2 (NO 2) 2] HNO Ss Ptg 
S4. 5 3wt%) SrfefflfSo Bf*(Oj|l. 7g/l 

fflftMl. 7 (g/1) X0. 163 (1) =0. 27 

2 g(OP t SrfflJ^rtbtfSv^-e. M1§7kte£ K> i?=- h 
D7y;y64fM (Pt»*4. 5 3wt%) £ 
#f?-T5o ^hn^ry^S^WM (P 

t iSS 4 . 5 3 w t %) /^f^<DSJttt:*X (%) 
fi. X = 0. 2 7 2 (Ptlg) /24. 7 CazK* 
g) /4. 5 3 (Pt8ftwt%) -ef+^^^b, 2 4. 30 
8wt%tWo 
[0149] «£»X6 

ifcustt^wj' h tat Co ft\7U&y4!\<>$ 1 oco— 
£ (24. 8 w t %) t lt, *mm<nm*: 2 

4. 8X2/3=16. 47g/lilt, 2/3*T* 

s i cffif*i 5 ? r/u * i-m$wmm^ p 

[0150] gfcg. «Ig 
Tk^g^rg Lfcm» 1 511, 110t, 2 H$fflJfl£<73M 

*>} 5 0 0 XX 1 ^raSKO^f*OTT^^-fTl ^Pt(D 

mat, »*S-frt6ftS:fi»S*fc^ *fR^gf*fi: 
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#H*Uf\ fti?ft<b. NOxi 

[0 15 1] tot, ^Hjffi^ffilci^fiJEJLT^ J; 5 ft 

y-i^f 1 Oil, ^-^A^SteigitCLfc^--- t? 
;Mf-f*aU-h7^/^ (DPF) tLTffll/^tl 

3W*fcftv^s % rtilcttiSrfifrrsr ^ 

[0152] ^-r-^»«^<o<t5ftSMb» 

hE"C&5 0 ft*5> w^DPFfp(-tt*^tb^±ISPM 
tt. *t«^irt{c±|eDPF(DjE^a^coiiJD^fB</c 

il^te^&Sft if fcii 0 sfeafe LT?¥£1->5*&K# 

5 0-63 OXXhZo ^<D^ ^j^rt^g^^DPF 
3 0 0-4 0 0 o Ci:^:*i(c:ig:T^ii:^r 

[0 15 3] L^L, iift«»tLT»ffl^ib 

*5J:^:8 0 OX&mzLXi&mzi/ 

^5 5 0-6 3 0 o CXfo5o r^t^I&^AtLSi:. 
7 JtV* 1 0(7)?^S:6 0 0 — 7 5 OtlCffliLT^ 

[0 154] **I10»*H*5V^T, — 

fc*jKS:^ft<a«Lfcr.i:*W«i:t-S««o#7-/ 
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S£r6 0 0-7 5 0°C(cMffiILTS^-f^r h&^mt -f/u* 1 0 (Dftmffik tr—is'^? 1 0 5<Dftm&b<F>m 

t>ht£^ntcmmLti 0 zti\zim^x. m&t Lxm i\^=7 * j/^r^^KW^nftvy 

U hSr^<i~>5w t <h&A/T\ JE^tR^SrTfffc [0 15 9] ^i/^lOSWcit 7^;^105: 

fcfcofco 108(1 -74>V9 1 0(O^S6AflJ«iffiJciSSL 

[0 15 5] Tgae^Hfci!^#«^*t«*WDfS6t-^T^<9, * 

£Lfc a H«cO^#^a^(CoV^^ta 1 0<DSi^ ttS^^f^tt. 0 4 £:iioT^/i^ 1 0 

t^T7^;^ 1 Oil. S i c8tOA^*A7>f/i' §riii®-r^o r^>t#. 7 4>v* \ Otiot*jW^ 

^SrfflV^T, irMIiittl 4/2 0 O. M$4 2% f fc/g-Sift,*^ W hJ»Sfil*S*L<5 ^ <b Id J: 

*g\ mtL»mmtc<9<7)T/i'^-tm (8 g /D , -try ioi6oi^a ^/u* 1 o ^^^^wass 

7f (2g/L) , Pti (1. 7 g/L) iZmCbtt: 9 1 Omm, 7 5mm, 1 4 OmmCO3®0f(^^ 

[0 15 6] 7fc*5. rcoHJEFllii, ir^^^^ffifrl 5 >f»f^a:yv?yi 0 236*fejKt^S»»iiWl 04^ 
COS i C^T-4(D*ffi{cT/i-^^Bf (8 g/L) 3$:* 20 ^tD, m^Ltf^mtMS 1 0 1 coKr^H^UftV^JE^-fe 

-rafcflXC&So ISK«l-ltt, 7>(/^l0^ ^if&E^f+ltfco JfcfcU r^-if^y^io 

^fflffi^^fl^^ffi(c^oT7>r^^fi02/3 2^:5 ON • mtoAffiflfcllB-e. ^^i?^<nEfiB8t& 3 0 

(6 7%) SIK Lfc^*T^®«^«*^fifipgPtei: 0 0 r p mtC^LTSteSrm\ 1 OrtfCP 

U T/u^. i?yr. PtS:3-HfcfcOT&5o M£r 8 g/ Lit* Lfc* 

£»«1-2I±. BWHcii/2 (50%) «raUfc«0r [0 16 1] rCT\ Efrfe^teJ; *) =»EE4riiJ^Lfe 

*T<0««&tt^««Stii: U T/i^^-. iryr. P 3ft*S:01 2^9 7tc^Lfc 0 012^ ^iffi^J. 

t§r = -KL^tcOT$)6o IBIfc«l-3tt, I^^C4 J*«^&lt«!rr5fc. H1S0J1-1, 1-2. 1-3. 

/5 (8 0%) «raLyh^4T^^Sr««ffi«pgMa: i^tt^W»cr/ws^<o^3-- h«2 

tU TA^, t!)7, PtSra-UfctOTfc tfftv^AK. Jt&ftl 1 - 1 <fc 9 httMM 1 - 2 Mi5 

[0 15 7] 4fc % Ittfctfill - 1 ii. ^ yftRfcl [0 16 2] IMt-^ 1 0 8T\ 7^^^ 1 0 

5W-*(0«Sffi36>e>flfc&^4jBE*T (10 0%) SrftfeftC (7>JnSftS:BB*6U r. <Dt %<D7 jjv? i o rtoaa3Eft 

fiMtU 7;u;t, -tUT, PtSrra-hUfcfc 0 MgLfc. Hl3fcil ^Jfe^Jl-lco 

(OX1hZ>* HWIl-ltt, ir^ * s^tSfrl 5(7)— * mg@£tt&?7 7lzftmk LT^L, 4 tfefc t cd£0 

(OSS^^^Offi®(Cl^>oT^>r^^^l/3 1 4 <7*gt£7F L/c 0 r^e>(7>fe*^P>. 3U£#Jl-l, 

(3 3%) «WLfci^i^<0««S^l«Wari 1-2. 1 - 3&tfJt«« 1 - 1 Ttt, 7^10^ 

L. 7;^;t, ir yr, Pt^-UfctwtftS, ffWrete. SfS«fflMt*^6 0 0 

tO&M \-2\±7 \Q <DT^X<Dm%i&tibmtt§. ^lc3;Tii J ?>/Wc±# It^ 9 , 7 0 O^ifi 

««Bfi[i:Lfcfc<0. fiP^b, 7;^;^ -iryr. <4t?±#U ttJS»*SK Tt)7^ yu* i 0 <£>|?£dS5fe 
= - hL&^fcarefcSo 40 »JcfTfeh,TV>Sr.t36SWe>**fcftofc 0 L^L. ^ 

[0158] W£Jm t LTfi, 0 1 1 lop:-r J: 5 ic N l - l RXfttmM 1-2 T-ii. ^^^±#iirf{c^ 

S^iiSSl 0 4 (D^^fi, %mtf xftitMSl 0 1^ 0 1 5^-TS^J: 9i-^o/co r^- 

mmztixis^o &$m#xmk%tWi o 1 » ^j^ffis^b^^^^«^i/2w±^fiB 

^yu^ i Qfr$m£ixx\<^« ;^)7^iofi [oi6 3] .hies^^iSMWici oisi^^ig 

«ELfcttfflEo#7>f/^ 1 0^?>Jfe«9, il^^ffiAi U ^:<7>lf^S:*»fc3l**fiBI 1 6^. 13 l 7 <o? 

StBiRil{clB^tW{c«^^>^< tB^fcfiSfiF^tbTV^ ig Lfcttffl"T4»^tt, fti&mfrb7 4 &9£&<n 1/2 
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[0 16 4] *5«tt;iEi^ttM&t;i 00 a t^M^&^:t^w^ 0 r^t^st$5r 

*<OJE*tR9c&aiJ3eU t^teM0 2 1lc*Lfc o H [0 16 9] ±Ef¥*S:ig«iWlc:i 5EffV\ 

2 li^-f J£R0iL H»Wic«5 7>f^r -¥:(OW^^S:*:*fcje**i:ia2 5com, m2 6<D?77 

f4, llHlS^EE^a^t 1 -OEIB<Dffi*affei*s*:#< toipd^oitc roorir^??t. 1 5lE«t9igbTft 

ibfl^^ftb^^iWot, 10 B*icfctt3HJft#iL ttJR0iL f^^Jl^S^yi^tojE 

[0 16 5] flf-^WWi, 7JJ\«5\^ 771* 5 -J\ U 2 7 Lfc 0 132 7iC 

m 2 2 (Dm\Z7r:^r 0 7jju?kLXte, S i CI^/n^ btitt^Z k&t>ti*Z 0 lot, H»Jid#6 ^ j/u* 

U J±7 4 fr* r £fflv^t ; irMgit(il 2/3 0 0, f4. tft!)igL«JB Lftt&T&ot EE^ffl^^^ 

$5 0% ¥J§«[?L@1 O^mOt^ftfflU ftliftt* <4W^:i»ofco 

S:fiJ*Lfc»a\ *tt(HI^9OT/^;ti (6 0 g [0171] JRHlQftftl-ett. 7VU§-*\ 

/L) , irUTfi (5g/L) , Ptt (2g/L) 14 mc V ^ A£n~ h Lfc^ SrfflV vf^c: 

[0 16 6] #:fo, ro^JS^IIfi, ir^^ffift:! 5 ^^^it^^LTff £«:?Tofc 0 MM<D&frRTfm± 

<D S i CftL'T' 4 com^zT ^ -f*m (6 0g/L) 3* fcovvftt* ® 2 8 C0*{d^-T 0 S 

Wt"^t><OT*fc^o 2lS6#!l 2 - 1 {4, 7J/U? iCg^^i,7^^^Sv>t, iryu#ti^J4 1 4 / 

1 0(D-#«lj5^M*ffiC|fil^ot7>{;^i 2 0 0. m?L$6 5%, ¥*SjEFLe2 0 p mCDt><D£-{$ 

Sc7)2/3 (6 7%) ffimLitffiffi*T*<Dm®£Mt&& fflU »«4PS:a«rUfc»&. SM£f«*Mifc 0 <D7VU$ 

««BteirU *llS«2-2tt, (5 0%) ^fi (2 0 0 g/L) , SKtU^i** (2 mo 1/ 

«IWLfc^4T(75^S^t^mSfetU ^»J2 L) , Pti (2. Og/L) ttHCifta£5"«H8E 

-3(4, (8 0%) «Mbifcfflf0f4"e^ffi bfc Q ft**, «7L*6 5%^^*^7-f SrSii&f 

«Sr«jSaai*SPfiC<t U Wi^fLT^S^ iryr, P 5 BR, y/i^a^^^SiftJLffJSraSttlL. «i?L$<0 

t*3— hLfcttOTrfeSo 30 SHSSrffofco 

[0 16 7] 4fc, Jtt£0!l2- 1 f4, ir^^ y^fiffcl [0 17 2] reOja&#!H4. -fe5S ;y^tSf£l 5<OS i 

5co— ^«ffi^e>fifc&<oS»H*-C (100%) SrttftE. 0^4 0*ffifcTyu^-«IJ( (200g/L) 3 Sr*-f 

ffl*3«Pti:i:U f*i£<£ij 2 - 1 (4, ^ffiSC^l^ot 5fcOTS>5 0 ::t\ |Ot«3-ltt. 7^/^10 

7^45^1/3 (3 3%) «IWLyhfiiSf*-eco« co— *<^ffi®^^#*^®i-r^^oT^^yu^^(D 

«S^fefflEfij*8WS:i: U Tyi^^\ i? y T, Pt£r^- 2/3 (6 7%) gm Lfc«W4^^«*»ttEffl3*« 

hLtch(DX*&>Z 0 ttm&\2- 2 \±7<4fr* 10 <Dlr^ ffiiU HJfi^J 3 - 2 14. ISI«Kl/2 (5 0%) fttHQ 

Uc BP*>, Tyi^ Ufc1BS^*T^«^tt^^8FW£iL. H^j3-3 

-J\ -iryr. eA*rfiT*>=i— hb*v^t^)t?*>« 0 (4. ra«lC4/5 (80%) «BJLfc«3f*-e(0««S: 

[0168] ^lt, m—mMM(DW& t mmm 1 1 «n&»t l, -ett-ettryu^^ mtv^*?^ 
\c^£i/£&mjfxfri\&m&m^x, -74^9 10 40 p 1 4r^— h ufct^>-e&^ 0 

fo<D^mk%mmttic£vmi£i'tch<£>$:m2 3<vm [0173] &tc, &Mm3-i\L ±7$*y?mt£i 

\C7FL1t 0 Ztlh<D&fkfi*t>* *^(I2-1. 2-2, S <D—X<DffiffifrhmX<V%$i^X (10 0%,) ?r»^ 

2-3 RTJttM ffl 2-1 -CJ4. 7 4J\s$ 1 0 rttOfflS S^&i L, 3 - 1 (4, jfe*CO«gffi(Cf$j^^oT 

W^Ti4, lib^l»lWTS)5 6 0 OtlCt 7 ^/u9^<D\/3 (3 3%) NBA Lfc@BFf4T^ffi 

T^M^±#LT^9, i*tt>, 6 5 0tfi<4T «Srtt«SEffi«p««fi:t U T/i/^^ ^fty^^A. Pt 

±#L, *i^S<Tt,7^;^ 1 0<OSi^^{-fT $r^-M/:tOTW 0 3 - 2 (4^ ^yu^ l 0 

1X^^112-2^4, i!ftSdS±#iirf{cS^s^+ yi-^^, mt])^^^ h Lt£\,^t><DX 
(4. 0 2 4(c^i-^(Oj:5^ofco « 50 [o 1 74] rlt, ^— H*SWco#^t(Hj^c|H 1 1 



37 

3-3&mt|£#l3-li?fi. 7^;^10rt©fift 
Tit^*Nc±# LTzfc 9 > IfefrT? t , 6 0 0tfi<ST* 

1 JkXfttMM 3-2 Til, fig** ±#iJrf KS^a^FH- 
ftXh o fc 0 

[0 1 7 5] *fc % ffifflBH*6^XtJ5ttfflBBi&*^ 5 0 0 

yu^co/E^a^^a'J^L, €r<oj|S*S:BI 3 0 tc* Lfc 0 
03Oi^<t5ii:, IttS^, «R«lcff5 7^^'C 
tt, ffiffllH^<z>JE*rtR*fc 5 0 0^PflSia«(OJBEyjS 

mrnmrnzy^si-fte. m^mu^m^tc^x^^ 

[ 0 1 7 6 ] &H3!8fiWT?tt, 77i^^\ 

i~o y^^9h LTfi, S i CBo^*A7^;^i: 
ffll/V£\ t/Hi|(il4/2 0 0, «HFLSp6 5%, 5p*S 
StfLS 2 0 /i mco t (^Srffiffl U tt«E«£Srffl«F Ufc# 
^ Wifr^a 9 GOT /l- S -rm (I50g/L) , ^ 
?=-Tm (50g/L) , PtI (2. Og/L) . 
it (2mo 1/L) , flf*l£i:#3 ipfcfl 

[0 17 7] #*5. rcoHJSfi^Jtt, ir ^ ^ ^/ ^ tRfcco S 
i CS^-0^®^Tyu^^ (15 0 g/L) , 

tjk (s Og/L) s*-r5fc<0T?ifc<5o ::t*, 

WoT7^y^^(7)2/3 (6 7%) BtRHLfc® 

ma/ 2 (50 %) ttm ufc«9f * -e w»«srtttttfi 

EfSBtefcU HJS^!l4-3^ [Hj#^4/5 (8 0%) 

mm l x<Dm& &f&mtR&m±L t l . ^aveti 

hCDXJbZo 

[0 1 7 8] ttt5!^j4-l^ yf&fcl 

5(D-^j<D^m^hmjj(D^^x (100%) 

7-r^^^SC0l/3 (3 3%) ffimi>K-ffiffi&X<Dm 

«£tt^#Ste£U T/i^^ pt, ^ 

itV^^^^-hLtc^(DXh^o 
[0 17 9] tLT; ^-HS£^J<O*^i:|13^(c0i l 
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^£0 3 2(C*LfCo El3 2^-r^5(C. it|£0!L K 

tasfravSo tot, %Mfy\\z.fcz>7 j jv$\il^ rnvM 

[oi8o] **^(oiiisjg<Bi±jxTa>j: 5 tae 

10 3ELTtJ:v\ 

• 7 4>V9 1 0Sr»ftHSroJtfcV^#^5tTT. 

[0 18 1] -*3a6^ffi-ctt, r/i^?\ tyr, 6 

[0 18 2] 7^/^tifrl5a 

(Dy^/i'f&mi'^Xh iv\ 

[JS^oa*] »±P^L/ci:5^> (1) - (2 

4) , (3 1) t£!B«<7>3^iC£ntf, ^ffi®^^*^ 

£m8£x$z>o (25) — (27) izseMHDftmzxti 

tr^^o (2 8) - (3 0) (clEgtcO^PJ^intf. ^ 
IiaScofflf^^IftPJ] 

[01] (a) «i-3lffl^Jii(c:«itSft^o#^-f/u 
^^MB&0T-fc^, (b) Ji^rtoBfSig-c&^o 

im 2 ] f&m^ 7 a ^9 <n-w^*^^±$mm 
im3] (a) \ttmMmt&<DT;i<> * -rm<nm&mx 

hV, (b) liS i cmrF(D-U^^± LT* LfcHI 
40 [04] iE*a**ftt^ttW0l?*>«o 

lias] (a) \^mmmm<Dfim^7^^9^7Kt 
mmmxtb*), (b) ~ (d) i^^»i^»io 

[06] (a) hT/\s*-r$<DWb& 
mx&V. (b) ii (a) M^Srfit^: Ufc«E&0"C 
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[07] 
[08] 



(a) - (c) liDPFW»41«ttJ»t 

NO x coSiKf^ffl SriftW-T a fc*o«^:ia-e 




(2 1) 
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9 ] DP F<OW±m<Dttlgt?' 3 7 7X~$>Z>o 

[010] m— nmmztsrtzmfa&L tmMRxm 

[0111 A«r*tWSH"C* 

-So 

[0i2] ^-*»jco^^ii, vcwmxj#&m\z. 

[013] *»J(^^fi^J 1 - 1 JC*>tt6D P F 

[014] n—tmmz&rtz¥&tif<D7 io 

[015] m— nsfctfiii^tt s i@b ws^*<Dft* 
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